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(57)Abstract 

PURPOSE: To prevent efficiency from lowering in the low output current range when a 
PNP transistor is employed as an output transistor. 

CONSTITUTION: A regulator for stabilizing the output voltage through switching control 
of a PNP output transistor 1 9 based on the error between an output voltage and a 
reference voltage is provided with a circuit 22 for detecting the output current flowing 
through the output transistor 1 9. The regulator also provided with a current control 
circuit 23 for decreasing the base current of the output transistor 1 9 when the output 
current detected through the current detection circuit 22 is low. 
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Japan se Publication for Unexamined Pat nt Application 
N • 288974-1995 (Tokukaih i 7-288974) 

A. Relevance of the above-identified Document 

This document has relevance to claims 1 and 14 of the 
present application. 

B. Translation of the Relevant Passages of the Document 
[WHAT IS CLAIMED IS] 

[CLAIM 1] 

A chopper-type regulator, which controls switching of an output 
transistor constituted of a PNP transistor in accordance with an error 
between a reference voltage and an output voltage so as to stabilize the 
output voltage, comprising" 

a current detecting circuit for detecting an output current 
flowing to the output transistor; and 

a current control circuit for controlling a base current, in 
accordance with the output current detected by the current detecting 
circuit, so as to reduce the base current when the output current is 
small. 

[PROBLEMS TO BE SOLVED BY THE INVENTION] 
[0025] 

The object of the invention recited in claim 1 or 4 is to provide a 
chopper-type regulator and a chopper-type regulator IC, using a PNP 
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transistor as an output transistor, which detect the output current and 
control a base current of the output transistor in accordance with the 
detected output current, thereby preventing efficiency drop that occurs 
when the output current is small. 
[MEANS TO SOLVE THE PROBLEMS] 
[0027] 

In order to solve the foregoing problems, the chopper-type 
regulator according to the invention recited in claim 1 is used as a 
chopper-type regulator which controls switching of the output transistor 
constituted of the PNP transistor in accordance with error between the 
reference voltage and the output voltage so as to stabilize the output 
voltage, and the chopper-type regulator includes- a current detecting 
circuit for detecting the output current flowing in the output transistor; 
and a current control circuit for controlling the base current flowing to 
the output transistor, in accordance with the output current detected by 
the current detecting circuit, so as to reduce the base current in a range 
where the output current is small. 
[ACTION] 

The following description explains action of the invention recited 
in claims 1 and 4. 

[0032] 

When the output current is small, the current detecting circuit 
and the current control circuit reduce the base current of the output 
transistor. Thus, when the output current is small, loss caused by the 
base current of the output transistor is reduced. That is, when loss 
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(collector loss) caused by a collector-emitter voltage of the output 
transistor varies due to increase/decrease of the output current, the loss 
caused by the base current accordingly increases/decreases. As a result, 
a ratio of (i) the loss caused by the base current with respect to (ii) the 
collector loss does not rise even when the output current is small. That 
is, the efficiency is improved in an range where the output current is 
small. 

[EXAMPLES] 

The following description explains examples of the present 
invention with reference to attached drawings. 
[0038] 

Fig. 1 is a block diagram showing an electric structure of one 
example of a voltage mode chopper-type regulator and a chopper-type 
regulator IC out of the invention recited in claims 1 and 4. Note that, in 
Fig. 1, reference signs which are the same as in Fig. 9 are given to 
blocks having the same structures shown in Fig. 9. 
[0039] 

A reference voltage circuit 1 is a block which generates a 
reference voltage, having (i) an extremely minute coefficient with 
respect to an input voltage Vm applied to an input terminal IN and (ii) 
an extremely minute temperature coefficient, which is a stabilized and 
predetermined voltage. Further, thus generated reference voltage is 
transmitted to a non-inversion input of an error amplifier 2. 
[0040] 

Further, the error amplifier 2 is a block which amplifies a 
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difference between a voltage led to a terminal ADJ connected to an 
inversion input and the reference voltage so as to output the difference 
as an error signal. Further, the error signal is transmitted to a 
non-inversion input of a PWM comparator 4. 
[0041] 

An oscillator 3 is constituted of an integration circuit or the like 
of a constant current, and functions as a block which generates a wave. 
Further, thus generated wave is transmitted to an inversion input of the 
PWM comparator 4. 

[0042] 

The PWM comparator 4 is a block which compares the wave 
generated by the oscillator 3 with the error signal. Further, a 
comparison result is transmitted to a current control circuit 23. 
[0043] 

A current detecting circuit 22 is a block which detects, as an 
output current, a current in an arbitrary position of a current path 
extending from the input terminal IN to a load 12. Further, a detection 
result is transmitted to the current control circuit 23. 
[0044] 

The current control circuit 23 is a block which controls ON/OFF 
of an output transistor 19 in accordance with the comparison result 
given by the PWM comparator 4, and turns ON the output transistor 19 
when an H level is transmitted from the PWM comparator 4. Further, a 
current caused to flow to the base of the output transistor JL9 is 
increased/decreased in accordance with the detection result given by the 
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current detecting circuit 22. That is, in a case where the detection result 
of the current detecting circuit 22 indicates that the output current is 
small, the base current of the output transistor 19 is reduced. Further, 
in a case where the detection result of the current detecting circuit 22 
indicates that the output current is large, the base current of the output 
transistor 19 is increased. 

[0045] 

The output transistor 19 reduces the collector-emitter voltage 
when its ON so as to reduce the collector loss. Thus, the PNP transistor 
is used as the output transistor 19. The output transistor 19 switches a 
current that is led to the input terminal IN under control of the current 
control circuit 23, and transmits thus switched current to an output 
terminal OUT. 

[0046] 

A catch diode 7 whose cathode is connected to the output 
terminal OUT and anode is grounded forms a close circuit between a 
coil 8 and a load 12 when the output transistor 19 is OFF. Further, a 
current brought about by energy stored in the coil 8 flows to the diode. 
[0047] 

The coil 8 is a block which stores and releases energy when the 
output transistor 19 switches, and converts the switched voltage into a 
direct current by forming a counterpart with respect to the catch diode 7 
and an output capacitor 11. 

[0048] 

A voltage dividing circuit constituted of two resistors 9 and 10 is 
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a block which sets a voltage applied to the load 12, and generates a 
divided voltage that should be transmitted to the terminal ADJ. 
[0049] 

Note that, in Fig. 1, a block indicated by 24 is a block which is 
sealed in a package of the chopper-type regulator IC. A structure for 
packaging is detailed later. 

[0050] 

The following description explains operations in the example 
having the foregoing arrangement. 
[0051] 

An output voltage Vo is divided by the voltage dividing circuit 
constituted of resistors 9 and 10, and the divided voltage is led to the 
error amplifier 2 via the terminal ADJ. Thus, an error between the 
divided voltage and the reference voltage is amplified by the error 
amplifier 2, and is outputted as the error signal. The PWM comparator 
4 compares the wave outputted by the oscillator 3 with the error signal, 
and generates a signal for switching the output transistor 19, and 
transmits thus generated voltage to the current control circuit 23. 
[0052] 

While, the current detecting circuit 22 detects an output current 
when the output transistor 19 is ON, and transmits the detection result 
to the current control circuit 23. Thus, the current control circuit 23 
draws a base current whose value corresponds to the current value 
detected by the current detecting circuit 22 when the output transistor 
19 is turned ON. That is, the current control circuit 23 draws a larger 
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base current in a case where the detection result of the current 
detecting circuit 22 indicates that the output current is large. Further, 
the current control circuit 23 draws a smaller base current in a case 
where the detection result of the current detecting circuit 22 indicates 
that the output current is small. 
[0053] 

As a result of the foregoing control, when the output transistor 
19 is ON, a current led to the input terminal IN is supplied to the load 
12 via the output transistor 19 and the coil 8. At this time, the coil 8 
stores energy. When the output transistor 19 becomes OFF, the energy 
stored in the coil 8 is supplied to the load 12 via a path formed by the 
catch diode 7. 

[0054] 

A stabilized direct current voltage is supplied to the load 12 due 
to the foregoing operation. At this time, in a case where the output 
current is small, the base current of the output transistor 19 is 
controlled so as to be smaller. 
[0055] 

[Expression 3] 

Output transistor 19's base current x input voltage Vin x duty 
The driving loss indicated by the foregoing expression decreases in a 
range where the output current is small. Thus, as shown by H of Fig. 14, 
a relationship between the output current and the efficiency is such 
that- there is no drop even in an area where the output current is small. 
[EFFECTS OF THE INVENTION] 
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[0113] 

The chopper-type regulator according to the invention recited in 
claims 1 and 4 is used as a chopper-type regulator which controls 
switching of the output transistor constituted of the PNP transistor in 
accordance with error between the reference voltage and the output 
voltage so as to stabilize the output voltage, and the chopper-type 
regulator includes- a current detecting circuit for detecting the output 
current flowing in the output transistor! and a current control circuit for 
controlling the base current flowing to the output transistor, in 
accordance with the output current detected by the current detecting 
circuit, so as to reduce the base current in a range where the output 
current is small. Further, there is provided a current control circuit 
which controls a base current flowing to the output transistor, in 
accordance with the output current detected by the current detecting 
circuit, so as to reduce the base current when the output current is 
small, so that the base current of the output transistor is controlled so 
as to correspond to the detected output current. Thus, it is possible to 
prevent the efficiency drop which occurs in a range where the output 
current is small. 
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[0 0 5 3] ±|EffiiJ^IO^*, ffi^h7>^^ 1 9 as 
tvLt^S t #ICI4, A*«SHf- 1 Nl^i»7j»*i,*:«jjlE 
30 (4, ffi^j K^Vv 5 ^.^ 1 9 t ^-I'/us i^U, A^f 

5£, 3^/1/8 (w#X. PjiXfc^^/W^— |4 x dr^^f^ 

[0 0 5 4] ±i5L/t«)^(CJ;oTft^l 2{^(4^L 

toS/h$t>4i^»4, h?^-^? 1 9<D-<-^l; 

40 [0 0 5 5] 

1&3] tiit)hy>i>x? I 9<V<-xnffixAt)n!£ 

«'>i-6. ffl^)«?)f£^S!)^i»Bi#,(4, mi 

4©Htfcot*t±5i:, UlAm^ftw%WK(^4s 

^-CfcftTLJ5cv>BB«iA J &. 

f [0 0 5 6] HI 2 14, HfJfcSl, 4iB«tCO^eg(DT^ 

* •y;?l!l'C'#?5o ^C*i, l^ll(Ct3V>T(4, I2ll(c*1-yi3 



ft m ¥7-288974 



9 

v9 tm&&m-btj:Z7'* y9\z.\^ H 1 |c*5V^Tf+ 

[0 0 5 7] w^j|JS0||(C*3l/>Tli. Hil-*1-*«Etfc 
tti(e]S§2 2£, A^ST-I NirUJ* h7^^? 1 9<D 
^5 y^fc^lBlc^*Jxfc«8IE«Hiffl«tt6 1 fc, « 

*ffiitB»2 6i:lcJ:o-C*J«Lfct>^-efc5o *LT 

«>. tt%tttiMNH§2 6«>»ff«>je*as»6n6«HI- 

[00 5 8] *fcHHC*5W5««»J»E]tt2 3f4, * 
SUfcffl-Ctt, 2ooh?y^?2 7, 2 8[:iot* 

/SStlTfc'K h^V^** 2 8<D^-;Ma4mffi&ttl 
2 8(Dx; y^iij»Jfi$ilT*5 0, P 
^i(cS5jgtStLTV^5o £fc h7>^^ 2 7<Z>^ 5/ 

1 9 0^— *W»i»£jh,-C^5o 

[0 0 5 9] ±E«ric*^*5H16««>ttf^KoV^-C, 

[0 0 6 0] h7>^?28lt ®««im±itSS26 

2 7<7)^-*S^£tg;!jp£ii:5r tl:iot, ttl^h^ 
Vv 5 ^^ 1 9<D-<-^*S{L5:igJP^ii:^ a *fch7>^ 
**2 8f4, ft«*ai*i«»2 6 0ffl**sa*««IE^« 
4>«:*1-£#tcHU l>7>'^^ 2 7<d<<— *m$t&i$. 

ttJ*7 h7>"^^ 1 9 0V<— *«Sf&£j£'>£i*r 
5, oSH7^^?2 7, 2 8d>£tt*tt8Kfflft[g! 
SS2 3I4, M*WI*«»>i-5i:tKH:, tiittby^^ 

[0061] :oric±^ uwj««k*h-55»* 

14, Hi 4<z>H»cj:9^i-S»*i:*oT, ffl*«8K<0'> 
[00 6 2] H3I4, «f#S2, 4Ett<0«Wfc:ff5« 

H-CfoSo ft**. HHK*5V*Ttt, 01, 112^^1-^ 
D«7^»H-i^Dy^:it HI, 02ic 
*5^Tf+*LfcW#i:ISI-«FflrS:^L-CV^5 0 
[0 0 6 3] r«>**«|r*5V^Ttt, HI 
ffilH]SS2 214, ^rO^* y 9tf\titi h7>i/*9 1 9 CO 

9^^-^i^istt$ixfcPNP®<DttaEttai h?^^ 

*3 0tCjloT«/££nT:|o*), ««*ftfflh7>v*** 

3 0(4, ffi^ h7>^^ l 9i:»t^^u> h-wi^ 

/7^7i4otl^ 0 
[0 0 6 4] *60fci6fl:«C^ttS by>i/X? 3 0(Ox; 



ffi^j h^vs/:** l 9(Oji^ y^BH»c#-i-5«aE 
tttb h7V^? 3 Oco^i^ y^BaSra 4ri"St, S 
SKtttU h?^? 3 003 i^^iai, lhtiby>^ 

[0 0 6 5] SfcHltC*Jtt5««M»iaiS2 3i4, * 
H 2 joV ^Tffl V * btltt 2 OCQ 

h7^^?2 7, 2 8<t, 20(DffiJrC3 2, 3 3 £ , 
200)8)513 2, 3 3fcJ:oT#ffi£ftfc«EE£j5r£« 
IE k «)*»«r««-f « ««« 6 2 i: J: o T«J* 3 *IT 

[0 0 6 6] Sfc3 4i-i9*-r> r 0 5/>7t4 % y/< 

[0067] ±B«*a»e>*siat«irot^-c, »f^«r 

[0 0 6 8] SSfc&tti t7>i?X* 3 0^)3 \s99frh 

(4, m*«i«»c*tjsi-s«*^a*sixsfc«), 200 

«tt3 2, 3 3i^J:oT^/E$tifc*ffii4 > tttfj*** 

^<t#lcf4, h7^'^^ 2 8(03 u^^«8KSr«/>S 

ioT, ffi^l Y*7>*?*9 1 9^^<-^miSfiSritAP*it 
5 0 *feif««6 2l4. ffi^«^/>^^t#(C(4, h 

92 7 ^-^f«Sri'>J t5 C t l:«t o t , tti^h 

1 9<D-<— ^«atSr«^$-frS„ 
[0 0 6 9] ^0-t«Cct9> a*««^3*i-SSb* 
(4, Hi 40HKJ;9^^£ftoT, ffi^mSftco^ 

[0 0 7 0] H4(4, t»*«l, 4fE*fe0)|8W<O9*>, 

y^BtfcSo **5, Ir1H;c*>U^T(4 n Hi, 12(Ot 
-f-^u^^i*^5p]-i:^-5^ny^(ci4, Hi, H 

[0 0 7 1] COH16«^*JV>Ti4, HI 1 
tib(HlS&2 2f4, ttOKtC^ 

$nfc«i«*affl«a:5 4i:, 11^^5 4^ 
7-m^£i:2«E<rii«^s«xtftaiiwiii2 etia 

14, *jfe«:«^>*<-r5fc», *Sf£^m«itg§5 2 6(7) 
[0 0 7 2] SfeBl lCfc«-J-5*«#J«l[aiS2 314, * 
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^$n-C*5<9, Yyy~s^>? 2 8co^<— ^(c{±miiS^aj 

2 8(03:5 y^litt^tlttit); l^^Ji. P 

WM=y^V- ^4C0fcti^)ir, h 7 > v 1 * ? 2 7 CO^— 
^ir{C^gg$iXT^5. h7>i^X^ 2 7 CD.X 5 y 

0 2tc^Lfc«^IC*j(t2>«^ltffiffletn:6 l£fl-ttlt 

. [0073] ±teit^A^^ssJi^jw»^i-o^r. 

[00 7 4] h7V^? 2 8*4, mj5ft^fct5if*S^2 6 

2 7<7X-*m?SftS:itflD£iir5r tCiot, tti^) h 7 

**2 8I4, «^ttlii*gS2 6O(±}^^m^«^tC0® 
'>Sr^-rt^lciiv hyvv 1 ^^ 2 7co-<— **ijfc&® 
ttlTJ h7>^^ l 9 W^— 

5. ott) h7y^^27, 2 s^hfi^mx^mm^ 

tiJ^msft^^i-^i; t±i77h7>-^ 
i 9co^-x«}ffi£i$'>£-tt:5 0 

[oo7 5] r©; ticii?, a^m^at-t-^* 

[0 0 7 6] 0514, !»*JI3, 4fE«<DfP^I^S5fi; 

^fa. w — 9 i cn-Mmm<»n%$iffiiS.*^-r-7 * y ? 

mxhZo t£t$, IslillcJo^-CJi, Ell, El2(C7p-f-7* 
ny*fc*MW*W— £*rS:/ny*fc|4, Hi. M2iz 

te^xtt^Ltzft^tm-ft^zn^Lx^z,, 
[0077] znmmm^&^xte. in:$ta 

ttiH18g2 214, di^h7V^?l 9«i^ ^bl/ 

*^ti>5„ £fc@ 1 iztert ZMtfiMffllBim 2 314, 
#HJS0»|-C-f4, H2lc4o^Tffl^ibnfc2o(7) h^Vv 5 
X*2 7, 2 8\z£-z>Xffif$.£tlX\,'Z> 0 
[0 0 7 8] ifc5 7(rj; ij^-rya s/^|±, y/* 
M Is^ra. I Ci Lt, ^yfr— iSf*i\cm±&tlZ 

[0079] ±.mmi$.fi>ibt£Z>nMmc^^x, 

[0080] tU^F7>-^?19K)x? 7 ?i:3i/7 

9 1 <r>mmm±. ttit>mmz*ifcLxmti-z,ni£tte 
6 it. mjjnm.tf£^t2izi±. vy^ ^^28»3 

i^^ h 5> i^^.^ 2 7C0'<— xfl;»fc 

Sr*tJo$-fr5 :il:iot, tB>3 h7>-^? i 9co-< 
-*®»ft£l##0 £fc«£E^&/±j3£5 6 (4, tH^) 



7^ 

t^IilUot, tibS73 h7V^^ 1 9<73-i-xm^ 

[0 0 8 1] tic £ "9, tH^m^(^*i"r-52!)^ 
(4, II 1 4WHICJ; OitMiiot, mtiM^'p 

[00 8 21 1611 WMl, 4fett(75^B^C0 9*j, 

•y?mx°hz 0 Kto, pmi-fc^-cii, hi uc^-r:/ 
n tmmm-ttez-fv -yy\z\^ mi nz&\,^ 
xtt5-Lfc$m-t[s\-vm-ztt5-Lx^z 0 
[oo8 3] mmmm^nt. a^sshm nic-*?-^ 

x'®L>pt£, &7£ik£titzffij£nf±x'$>zmmw.i£*£.i& 

1rZ>7v yf bti^X\^ a ZLX$Lf$.Ltzmmn!±%: 

[0 0 8 4] *tzmmmm&2(±, ^MKMz^m.^ 

U mma^-tLXtiit)i-5>-7'u-y? tt£^X\,"Z> 0 Z 
LXmmm ^ P WM = >■>< is—f 4 O^&laA^Clil 

[0 0 8 5] PWM=^1/- * 4i4. SoE^aiiiiliSS 

[0 0 8 6] &m%s 1 7 {4. -£Ffll^<7>/^u*?iJ££jj£ 
t5^n t^o-Ci^o t LX±l&Ltzy</i'Xf\\& 
30 7 y y7"7n y yi 4 CD-fey hA^l^iStU-rS. 

[0 0 8 7] 7^77*7P^7'14li > PWM3>^I/ 

£tlZ>y>J yy°7B y7*X°foZ 0 ^LT5teffi77^m^ 

M»iE]ss2 3(c^tti-rso 

[0088] mmmia^ 2 2 1±, xts^ 1 n^^a 

# 1 2(cpJS«ilS18SoftSof4tt(c*3(t6mB«t*, fcB 

5r«»?t»JW[5]SS 2 3lc^ffi-rSo 
•>o [0 0 8 9] t«J«2 3lt 7^y7"7D^/i 
4<DliitHZV£iX. itijjby^si/xy- I 9<D*>t*y 
t<n$\m£ft07*a y?X'&><9 , 7!)y77P^7l4 
75^L u-</U75Si2li±J^n6i:ttJ7] h7>^? 1 9$r^- 

1 9(0^-X{ciift-r^|co^T{4, «zf1^ttl[H]SS2 2 

2 2^m^*/45, aj77«»E^'>^i/^ t £^ir»-a\ 
m^m[Hi!S2 2<D&itiim%:fiK mt>nm>g>\<^z\k& 
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[0 0 9 0] ttit) Yv^i/^Z 1 9(4, ^>B#co=iu^ 
? - xv^^H(^tEM^<t5fc^ PNPh7^ 
^?iiot^5o *LT*iffi»JfflllHlg&2 3 0>*HWH 

[0 0 9 1] fe*5, |SJHl£*3^t\ 3 5(C<fc i9^£*Lfc 

[0 0 9 2] «ffitttti[s]&2 2. m£ftfrj$l[H]&&2 

iftWLfc*«tftttllElB2 2, m«»J»0»2 3<0«j««: 

(7!ly^7oy^l4©#R(ElllAQ (H 
^£«B&) &m%fH*PIIIft2 3K»tai-5) □ 
[0 0 9 3] iEi^&45*««oBm:o^t, 

[0 0 9 4] ffi^ h7>"^^ 1 9<D^-( y3->7!^ 

MftiSix, m*«-T-OUTO>«BE3is-*4:4aJ:5^llPJ 

[0 0 9 5] ^0»J»(rfcV^"C, m»E^miHlSS2 2Ji, 

«ftfHW§IK2 3f4, UAh5^?19tt>Sf 

3ii, «Mfttti[siB2 2^«ka«*a^ aj*«ww>#v^ 
*fc««»aisB2 2<0ftm«*as, u*«a^'>fc^ 

[0096] ±e«»(o»*, ta*m«i:«i*t^Ba# 

f4. m 1 4WH-etot*tJ: 51-, tH*«8fca**l>fc^ 

[0 0 9 7] i7lt *»Wt-«5^3 s^fiU^a U 

[0 0 9 8] ^7 P a4 1li, ^P7^2 4, 2 

9, 3 4, 3 5, 5 7 (121-0 3, [1 5 ft «t T>*[2 6 # 

1 9^|^V^/ L c{^J^§^^*ab^^yya5<^^oT^ 
£ D *fc h7y^^f«7^4 2(4. Ui^h7>^^ 

7 7 B S4 1 t h^^^y^flU 2 &I4— *MCj0J5fc 
Sitfc^ yaffle 5 tftotfcO, ¥fflA»5>fc5*&«» 
40t'feot, &W7U-^3 8±*zy>f/Jf^7 f >f 



74 

[0 0 9 9] ^fc^JS^U- A3 8lCtt, 

7^-A4 7«^ilt*3 9, :07!>?-!l-K7 
U-A4 7I4GNDS& : F fcfcoTl**. 
[0100] *fcT?*-y- K7 1/-A4 7<7)3Rffi(r 
*S»t*«£«IZtt, ffiM?OUT^*/St57!>^-y 
-K7U-A4 6^ > 7«?^-y-K7l/-i^47i¥ 

7U-^4 7oo^B(cJoita*-fS!l{ci4, AMPINS: 

10 «t57->^-y-K7i/-^4 8^ r**-y- 

K7U- -A4 7 fcspfif fc*5i9lcK«te>n-Clf^S 0 * 

»±, SfADJ^Mt^7^^-y-K7 1/-A4 9 
TV?— y-K7U-i.4 7 t¥fttteZ>£ OlCWi 

[0 10 1] *fch?^v ? ^^^y7 P a54 2(Cff2f££tt 
fc, 3l/^?t453^?Hl42 a {4, £«!7>f-1r 

3 9l:iot7!>^"-y-K7l/-A4 6(rjgjgg£;ft,-t 
1^5. y*kt£* = >99 h&4 2b^\ &JR 

20 -F3 9K<£ott#* — y — K7i/-^4 8(c&tt 

(7)3y^ hg|54 1 af4, &g?-f-V3 9tCj:oT, £ 

14, M!7^t3 9(:J:ot, Tty & — y — Yy A 

4 9(C»«$jxTV^5o 

[0 10 2] ^Itf77 p a56 5 £&Jg:7U— A3 8 £ 
(4, T**— y — K7l^-A 4 6 ~4 9^— 

[0 10 3] 18 (4, #38Wlc«S?-3 yCSu^L w 

1 c<D{&(omifcm<Dfa&mf$.mv3bz> 0 #*3, 07 

[0104] h7>^^f 7/94 5(1 iiJ^F7^ 
4f4, /P7^ 24, 2 9, 3 5, 5 7 (Hi, HI 2 , 

H6io«fcoqa5#j£) on^ttt^iooyny^^ 

y/«-e*>5 0 ^LT[HlSS^y^ P gP4 4 h^>>^* 
fy/»4 5 tit. SV^CttStLfc^y^Wt^o-C^ 

[0 10 5] St4«7l/- A3 8(^4. -ffifti|C0** 

L/^SKiffiM^OUT^^ot^So ZtzTt? 
— y— K7i/- A 5 1 <DJKBJw*jJt5fe«{ztt % A^ffl 
f IN*«dctS7«?*-y-K7l/-A5 0^ 
so ^-y- u-A5 l t^ffir^SJ: 5iz»ttb4xT 
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^lwK:»tP>ixrv^„ ^lt7!>^-!J- K7U~ i*5 

?-!)-K7U-A5 3tf, TV*— V — Y7U— A 5 

I 0 1 0 6 ] £fc±IELfc 2o<7)f : -y7 0 g|5 4 4, 4 5ffl 

g|56 6 ttot, A3 8 Jb(C^-f > 

Ht-<— h 4 31,1 J; 19 , ^JS7U~A3 8±(C^-r^"> 
x-f J; 9 H#*nTl^. 

[0 10 7] -t LT h^i^^xyT/glU 5<CjfM& 
*l,7t, ^-Xt4«3>?^ hU4 5 a(4, &*!Mir 

3 9^419, m&^v^iAnmmumm&m^y? 

if hU4 4 d bHMiStiX^&. h7^v?**xy 
±ot, il7U-A385r^L > 7*79— V — Y7V 

4 5tf)x? y^T-fcS=i>^^ hg|54 5 b (4, ^17^ 
iT3 9i;ioT77?-y-K7 1/-A5 0IC^tl 

[0108] ^tzM^yfUA 4<T>t&t&m<n^>9 9 
hS$44at4, temV-JtS 9 iCXoXTt ?-V — K 
7U— A5 2!c4g#E£;ft,. hV<7^ffl«3>^^ 
hS|U4bl4, #J31 17-f t 3 9 {C 4 oTT <7?—])—Y 
7U-A5 3(C^£tU A7J®Iffl©=rV** hS|54 
4cf4, &Jg!7-f-*-3 9lC«toTT>7^— V— K7U- 

[0 10 9] ^L-T^y7°a5 6 5 t^JS7U-A3 8 £ 
(4, 7<7? — V— K7 1/-A5 0~5 3C0— ffig|5i:#{C 
^•^-^3 7(;:#t.lh£;ixTV^ 0 rco^-^V^-^3 7 
14, a#*5/aHiBlfro^S6«»J!g7i»c>/ior*s9, h7 

[0 110] *3P^f4±fe»ifiWrpg££ti/f, 
HI 7, HI 8 fCTjrf HlfiJtic, — D — K7i^-A£2 

#iiAQLfcfll;££-f 3r<t(.r49, 7n y ^55HT 

[0 111] ifc h^v^^j/T/SM 5(wtt%tttti 
h7V^^ 3 0«:JBi*Lfc*j*i: U 0 8 fc*1-*J« 
OIC^, 7d 7! > 3 4ICi"J**fi«j«J«^*$*L5f- 
3 s^qBu^a. u-? 1 C t-f 5r i^RTfig-C-fcS,, 
[0 1 12] ifcH16{C^-r^ge^— KOf 3 

*jh-ci*, m^mmis 2 2 sr^^mtttgs 1 5 1 & 

fflH, «jjft&ttHfi|I3§ 1 5<7){tl7J^fl:^J(»[HlSS2 3 



(9) 

%Mi%2 3£iIJ!rr5<^T-^g<t#£)t*, UK 
[ 0 113] , ____ N ^ 

j *!»«JIiW*«EEi:©IRSilc«<5^T, PNP h7> 

/ vx?X'hz>m7j h7>i?x?<Dx<< y?->?zum-t 
-*-5»j»«:fT 0 *8Ka«»ii]i&«:«jt-o^$fcA, 

^ i»TtC5 »*«)fiT 4rB&Jh-*-_5 £ <t -6 s "TUB 1 fc o T 
. -So —" " ~ — ~ 

[0 1 14] *fc»**2. 4£*0>»WMffi57-3 y 
^fl/*a U— ^fcit^r 3 y^Sl/^a U— * I C 

20 (4. mffitktii®9&&. mt)y-7^i?x?<D^* yfiiz*: 

^-^WJnfcPNP h7>-^^-Cfe5tSS 
ttih7>-^^^i:L. «»?ESiJP(sISSl4, rwfMtiih 

7y^?«3l/? ^S^iwS^^^TaJ7J 1^7^^? 

(D'<-^.fl;^S:SiJ»L.'Cv>5o ^wfcfefflTim^ro^ttS 
!c4«9iiJai-5?N^«73i4. aiss^ffi h5>^x^<ori 

[0 1 15] *fctt#*3. 4fE«c<7>^W(c#5^3 2/ 
3 0 x^W^r^. 1^—^*34^3 2//n'S^=¥^- U-^ I C 
(4, «oic^ttS[H)SS€r, m73 Y7^*Jx.9<T>^^ y*b^ 

\st * bv>mEEmz&iii-t?>w£&&m&b l-c^s. 

[ElffiwfK*^^] 

[HI l ] 1 , 4fE«w*W»w«5^3 j^A'SU'^ 

[H2] IS*JS1, 4E*«)»WtCffi<5^3 y/<au¥ 

[H3] W*3S2, 4E««>»WlC«5f L 3 
3. u — ^*34t>'f 3 y^Il^Jfa U'— ^ I ceo— HK50!| 

[B4] 48E«0»W^«5^ 3 yy<ffiu.dp 
U — ^4o405f"3 y^^l^^a. U- — :? I C(Dft!l(7?3|J!j£ 

so [125] if#JS3, 4lE«cC0^B^(^5f 1 3 
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[17] fS*^4fd«O^P^{C^65 : -3 y^i^l' 
I C<0«5g[2 

— * I C<75«i§ia"C*>5o 
[1119] tff^-KWfa y/^U* a l/-^(Oa*S 

bwibi-c*>5« 

[Hi 1 ] W«t*~ KWfa y^iU^a U- ^<7)££* 

[Hi 2] eh i ic«+tt*a«w*wt 

[11 1 3] mj±^r- KOfa y/^Sl/^a U— *<Z>fl£3fS 
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